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a plurality of first selection/sense amplifier circuits 
including first selection means arranged in the re- 
spective regions between mutually adjacent pairs ; 
of said memory cell arrays for selecting one side at 1 
a time one of odd-numbered or even-numbered 
memory cell train out of the plurality of memory 
cell trains of the memory cell arrays on both sides 
. . of the regions between arrays, a plurality of ampli- . 
; fier means for amplifying in one-to-one correspon- 
dence the respective read data of memory cell . 
trains selected by the first selection means, and 
second selection means for selecting one of the 
plurality of amplifier means and one of the memory 
cell trains selected by said first selection means and 
connecting them to corresponding data input and 
output lines, and transmit one of the amplified read 
data from a designated odd-numbered or even- 
numbered memory cell train of memory cell arrays 
on the selected one side to the corresponding data 
input and output lines and supply write data trans- 
mitted to the corresponding data input and output 
lines to selected memory cell trains of selected 
memory cell arrays; two units of second selection/- 
sense amplifier circuits including a plurality of 
amplifier means arranged on the outside of the 
memory cell arrays on both ends of the arrange- 
ment of said plurality of memory cell arrays for 
amplifying in one-to-one correspondence the re- 
spective read data of odd-numbered or even-num- 
bered memory cell trains of said memory cell ar- 
rays on both ends defined differently from the first 
selection/sense amplifier circuits corresponding to 
said memory cell arrays on both ends and connec- 
tion means for selecting one of the plurality of the 
amplifier means and one of the designated odd- 
. numbered or even-numbered memory cell array of 
said memory cell arrays on both ends and connect- 
ing them to corresponding data input and output 
lines, which transmit one of the amplified read data 
from the designated odd-numbered or even-num- 
bered memory cell trains of the memory cell arrays 
on said both ends to said corresponding data input 
and output lines and supply write data transmitted 
to the corresponding data input and output lines 
from the external circuit to selected memory cell 
trains of said memory cell arrays on both ends; a 
plurality of data buses corresponding to each of the 
respective bits of data transferred in bit parallel 
mode between the external circuit; and a plurality 
of input and output switching circuits arranged in' 
one-to-one correspondence to said plurality of first 
and second sdection/senie amplifier circuits with 
their first input and output terminals »hSected to 
- the data mput and output fides of the correspond-' 
. , ing sdectkWsense amplifier their sec- 

ond input and output terminals connected to one of 
said plurality of data buses so as to make the num- 
ber of memory cell trains which makes the data 
transfer to the respective data buses, to carry out 
data transfer between each of said databases and 
one of the corresponding selection/sense amplifier 
• circuit; 

: wherein the number of memory cell trains capable of 
transferring data 'to the respec^e mmbers of said 
v plurality of data buses is set to be an even multiple 
- of the ntrrnber of said inem^cell amYs,thesec- 
end irrput and output tenr^^ 
outout^switchmg'jm 
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second selection/sense amplifier circuits find the ! 
input and output switching circuit corresponding 
to the first selection/sense amplifier circuit ar- 
ranged at the center of the first selection/sense . 
amplifier circuits are connected to an identical data ; 
bus of the plurality of said data buses, and the sec- ■ 
ond input and output terminals of tile input and ; 
output switching circuits other than these input i 
and output switching circuits are connected to the ' 
corresponding data buses so as to be laterally *ym- j 
metric with respect to the connection line to the j 
data bus of the input and output switching circuit i 
corresponding to said first selection/sense ampfi- < 
fier circuit arranged at the center as the center line : 
of symmetry. 
2. A semiconductor\memory device comprising: 
a plurality of memory cell blocks each including a 
first and a second group of memory cells, said 
memory cell blocks\being arranged in a first direc- . 
tion; 

a first amplifier block provided adjacently to one end 
of an arrangement of said memory cell blocks, 
coupled to one of sam first and second groups in 
one of said memory ceu blocks on said one end, and 
selectively transferrina a data of one of said mem* 

- ory cells m said one oftaid first and second groups 
via a first internal datamne extending in a second 
direction different from' 

a second amplifier block 
other end of said 
said first and second 
cell blocks on said 
transferring a data of 01 
said one of first and 
internal data line thereof 
direction; 

at least one third amplifier 
said memory cell blocks, 
first and second groups in 
blocks adjacent to one sidelthereof, and to one of 
said first and second groups tin one of said memory 
cell blocks adjacent to another side thereof, and 
selectively transferring a data Of one of said groups 



I first direction; 
ovided adjacently to an- 
cient, coupled to one of 
i in one of said memory 
end, , and selectively 
l of said memory cells in 
pd groups via a second 
og in said second 

^ock arranged between 1 
oupled to one of said 
; of said memory cell 
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coupled thereto via a third internal data line 
thereof extending along said second direction; 

a Erst data liAe extending along said first direction 
and coupled commonly to said first and second 
internal data fines in said first and second amplifier 
blocks while Being isolated from said third internal 
data line in safe third amplifier block, said first and 
second amplifier blocks thereby being coupled to a 
common first fayut-output circuit via said first data 
tone independently from said third amplifier block: 

a second data line extending along said first direction 
and coupled to said third internal data lines in said i 
third amplifier block and thereby coupling said I 
third amplifier blodk to a second input-output cir- 
cuit independently ftom said first and second am- 
plifier blocks. \ 

3. A semiconductor memory device comprising: 

a plurality of memory cell blocks each including a 
first and a second memory c*H; 

a plurality of amplifier blocks, said memory cell 
blocks and said amplifier blocks being arranged 
alternately to form an array extending along a first 
direction, said array having oh both ends thereof 

said amplifier blocks, thereby each of said memory 
cell blocks having both sides thereof on said first 
iiirecnon facing to said amplifier blocks, each of 
said memory cell blocks having said first and sec- 
ond memory cells thereof coupled to said amplifier 
blocks on one and another sides thereof, respec- 
tively; r ^ 

a first data line for selectively connecting said ampli- 
fier blocks on said both ends of said array com- 
mpnly to a first input-output circuit, thereby said 
first input-Output circuit being associated with a 
first number of said first and second memory cells j 
for read or write operation of said memory device; ' 

a second data line for selectively connectiqgat least 
one of said amplifier blocks ether than said ampli- 
fier blocks coupled to said first input-output circuit 
to a swnd fapm<nrcput circuit, thereby said sec- 
ond mput-outpnt circuit being associate with said ■ 
firannmberof said first and second memory ceils 1 
for said operation of said memory device. ' "; : r^.~ 
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4: A semiconductor memory device comprising: 

a plurality of memory cell blocks e ach including a first and a second group of memory 
cells, said me mory cell blocks being arranged in a first direction: 

a first amplifier b lock provided adjacent ly to one end of an arrangement of said memory 
cell blocks r coupled to one on said first and second groups in one of said memory cell blocks on 
said one end, and selectively tVansferring a data o f one of said memory cells in said one of said 
first and second groups via a fi\st internal data l ine extending in a second direction different from 
said first direction: 

a second amplifier block Wovided a djacently to another end of said arrangement coupled 
to"-one of said first and second grdups in one of said memory cell blocks on said another end, and 
selectively transferring a data of ofte of said me mory cells in said one of first and second groups 
via a second internal data line therehf extending in said second direction: 

at least one third amplifier Mock arranged between said memory c ell blocks, coupled to 
of said first and second groups ir\ one of sa id memory cell blocks adjacent to one side 
thereof, and to one of said first and sefcond gro ups in one of said memory cell blocks adjacent to 
another side thereof, and selective ly transferring a data of one of said groups coupled thereto via 
a third internal data line thereof extending along said second direction: 

a first data line extending along Said first direction an d coupled commonly to said first 
and second internal data lines in said firsl and second amplifier blocks while being isolated from 
said third internal data line in said third amplifier block: and 

a second data line extending along {said first directio n and coupled to said third internal 
data lines in said third amplifier block. 

w [ A semiconductor memory device as claimed in claim 4. further comprising a first 
interf^ circuit coupleld to i said fit^t data lihe^and a se^nd iriterface circuit coupled to said 
second data lirie^id fii^ md second amp^^ first ' 
inferfac^giro^ block. 
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X 5 and said third amplifier block thereby being co upled to said second interface circuit 
6 independently from said first and sec ond amplifier blocks. 

« . ;. 6. A semiconductor memory d evice as claimed in claim 5. wherein: 

2 said first interface circuit operativelv receives read data from one of said first and second 

3 amplifier blocks: and 

4 said second interface ci rcuit operativelv receives read data from said third amplifier 
s block. 

1 Z A semiconductor memory device as claimed in clai m 6. wherein said first and 

2 second interface circuits operativelv transfer write data to he w ritten in said memory device. 

\H " & A semiconductor memory device as claimed in cla im 4. wherein: 

j j each of said memory cell blocks has t he memory cells thereof arranged in rows and 

Jjj . numbered columns to form a matrix, said col umns including even and odd numbered columns: 
134 each of said columns extends in said first direction: 

jp5 for each of said memory cell blocks, said even numbered columns comprise one of said 

first and second groups of memory cells, and said od d numbered columns include the other of 

: W7 said first and second groups of memory cells. 

\& ... 

* . '- . \ . 

2- A semiconductor memory device as claimed in cla im 8. further comprising: 

ft Plurality of sense amplifiers in each of said first, second and third amplifier blocks, each 
of said sense amplifiers having ataair of input nodes: and , /••: ;•„..;..;.;•. ;'/; 

ft plurality of pairs of parallel bit lines extendin g in said columns, one and another of bit 
fines in one of said pairs of bit lines,providing a reference potential a nd a read signal to he 
applied to said sense amplifier, said Wnse amplifier in said thi n i amplifier block having said pair 
of input nodes thereof operativelv ^ of said pairs of hit lines in one of said 

: me fo 6 ™ffi lb ^ another pair of hit lines in 

an^er ; > 
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V i lfL A semiconductor memory device as claimed in claim 9. farther comprising : 

2 a Plurality of first pairs of transfer gate transistors each arranged between one of said 

3 pairs of bit lines and associated one of said sense amplif iers operatively providing a current p ath 

4 between one of said bit lines in said pair of hit lines and one of said nodes of said sense amplifier 

5 ' and simultaneously providing another current path be tween another of said bit lines in said pair 

6 of bit lines and another of said nodes of said s ense amplifier in response to a transfer control 

7 signal, 

1 1L A semiconductor memory device as claimed in claim 10. further comprising a 

2 Plurality of second pairs of transfer gate transist ors each associated with one of said sense 

3 amplifiers in said first, said second and said third a mplifier blocks, each of said pairs of second 
^ transfer gate transistors selectively providing a fi rst current path between one of said nodes of 
3 sanTsense amplifier an d one of said first, said second and said third internal data line and a 

f second current oath between another of said n odes of said sense amplifier and a complement data 

P line associated with sai d one of said first, said second and said third internal data lines. 



in 



B 



12, A semiconductor memory device comprising! 



a Plurality of memory cell blocks each including a fi rst and a second memory cell: 
BP a Plurality of amplifier blocks, said me mory cell blocks and said amplifier blocks being 



,F1 



$f arranged alternately to form an array extending along a first direction, said array having on both 

5 ends thereof said amplifier blocks, thereby each of sai d memory cell blocks having both sides 

6 thereof on said first direction facing to said amplifier blocks, each of said memory cell blocks 

' 7 : . having Said first and second memory cells thereof coupled to s a id amplifier blocks on one and 



« ■ '. another sides mereof. respectivelyy" . : r >: 

9 a first data line coupled to said amplifier blocks on sai d both ends of said array 

10 commonly and associated with a number of said first and secon d memory cells for read or write 
| ii operation of said memory deviceV arid 

| % ^! ^ S^y 1 ^. ^ °f amplrfie r blocks otlier tKarT^iiH 

14 
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12. A semiconductor memory device as claimed in claim 1 2. farther comprising a 

first data transfer circuit coupled to said first data lin e and selectively coupled to said amplifier 
blocks 6n said both ends of said array via said first d ata line: said first data transfer circuit being 
associated with said number of me mory cells, and a second data transfer circuit coupled to said 
Second data line and selectively counled to said at l e ast one amplifier block via said second data 
line, said second data transfer circuit being ass ociated with said number of memory cells. 

14, A semiconductor memory device as clai med in claim 13. wherein said first and 

second data transfer circuits receive read data of the m emory device via said first and second data 
lines. 

\ 

15, A semiconductor memory device as claimed in claim 12. wherein each of said 

ernorv cell blocks includes said mefriorv cells a rranged in rows and columns, said columns 

pending in said first direction. one of said first a nd second memory cell belong in g to an even 
numbered column, another of said firsttand second memory cell b elonging to an odd numbered 

column. 

1& A semiconductor m emory dev ice a s c l a im ed in claim 1 5. further comp rising- 

& sense amplifier in each of said amplifier blocks, said s e nse amplifier having a pair of 
input nodes: and ... - _ 

ft Pair Of bit line? in each Of said columns, said pair of b it lines being arranged in a folded 
Jftjm<? Structure haying One and another of said bit lines in s a id pair of hit lines providing a 

reference potential aHd a read signal to be applied to said sense ^ amplifier 's a id sense amplifier \n 

One Of said amplifier blocks arranged between two of sai d memory cell blocks having said pair of 
i nput nodes thereof Qperafi vely connected to one pair of bit li nes in one column in either one of 
said two memory cell blocks . 



pair of input n^^^ 
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£ 4 of said memory cell blocks and one pair of bit lines in one column in either one of said two 

s memory cell blocks in response to a first transfer control signal: and a second pair of transfer gate 

6 transistors selectively providing current paths between said pair of input nodes of said sense 

7 amplifier and another pair of bit lines in another column in another of said two mefnOrv cell 

8 blocks in response to a second transfer control signal. 

1 18. A se miconductor memory device as claimed in claim 1 7. further comprising: 

2 a pair of signal lines extending in each of said amplifier blocks and in a second direction 

3 perpendicul ar to said first direction: and 

4 a selection c ircuit in eac h of said amplifier blocks providing current paths between said 
s input nodes of selected one of said amplifiers and said pair of signal line s according to a 

136 selection signal, said pair of signal lines being coupled to one of said data lines via a switching 

^7 circuit. 



1 19. A combination of ampl ifier blocks arid memory cell blocks comprising: 

@2 N amplifier blocks arranged in a fir st direction, said N amplifier blocks including a first 

[^3 amplifier block, a last amplifier block, and a re mainder of amplifier blocks: 

Iff 4 N-l memory cell block s, each arranged between and coupled with two respectively 

iUs adjacent ones of said N amplifier bl ocks, said remainder of amplifier blocks each being shared bv 

6 two respectively adjacent ones of said memory cell blocks: 

7 a first data line coupled to said first amplifier block-and said last amplifier block: and 

8 a second data line coupled to one of said rema inder of amplifier blocks, said second data 

9 line being isolated from said first amplifier block arid said last amplifier block. .. . /. rv 

» 20. A combination as claimed in claim 1 9. further comprising: 

2 for each ofisaid amplifier blocks, a respective sign al line, extending in a second direction 

3 ^perpendicular to safd first direction, for transferring a data signal fro m an associated one of said 
memory cell blocksA 

• >.->• said first data line being coupled, at a first s ide thereof, to said respective signal line of 

6 said first amplifier block: ' 
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